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Introduction
According to data from the World Health Organization, Japan is among the top 10 countries with the highest suicide rate in the world. 1 The suicide rate increased sharply in 1998, particularly among men (i.e. 26.0 per 100 000 people in 1997 to 36.5 per 100 000 in 1998). In Japan, suicides are now the cause of 30 000 deaths each year. 2, 3 Because of this rate, the government established the Basic Law on Suicide Countermeasures in 2006 and implemented national suicide prevention strategies (i.e. Comprehensive Suicide Prevention Principles) in 2007.
A better understanding of the risk factors associated with suicide, as well as understanding the effective magnitude such factors have, is crucial for the design of suicide prevention programs. Risk factors for suicide include mental illness, 4 -6 substance and/or alcohol abuse, 7, 8 physical illness, 9 low income 10, 11 and a family history of suicide. 12 However, the effect these risk factors have differs significantly by gender and age. In addition, suicide risk has been reported to be associated with unmarried and unemployed status. 10,13 -17 Previous studies have demonstrated that married people have a lower suicide risk compared with single, divorced or widowed people. Unemployment status has also been associated with a higher suicide rate, particularly in men. 10 Moreover, previous research has suggested that suicide risk associated with marital and employment status varies with age, 7, 18 although most of these studies have been conducted in Europe and North America. In Japan, few studies have been conducted which examine the effect of marital and employment status on suicide risk adjusted for age.
Psychological autopsy studies, aimed at assessing risk factors associated with suicide, have been conducted in Japan. These studies involved interviews with key informants and examination of official records of individuals who had died by suicide, and revealed that, for example, alcoholrelated problems, debt and unemployment were associated with completed suicide. 19, 20 However, several researchers have suggested that psychological autopsy methods introduce certain methodological problems, including selection, emotion-related response, information and recall biases. 21, 22 To overcome these biases and examine suicide risk by marital and employment status at the individual level, we recently compiled all national-level suicide data from Japan for the years 1995, 2000 and 2005. 23 Our present study extends this previous analysis and examines the age-adjusted RR associated with marital and employment status over the past 25 years (i.e. 1980, 1985, 1990, 1995, 2000 and 2005) using national data of all suicides in Japan.
Methods

Data source
In Japan, vital statistics reports by occupation and industry are published only in the fiscal year of the national census. That is, in the vital statistics of Japan, occupation-related information about the deceased was surveyed and registered only every 5 years. Thus, all deaths for those aged !15 years identified as suicides according to the International Classification of Diseases and Related Health Problems, 9th Revision (codes E950 -E959) and 10th Revision (codes X60 -X84) were extracted from the vital statistics data for fiscal years 1980 (i.e. 1 April 1980 to 31 March 1981), 1985, 1990, 1995, 2000 and 2005. Our unpublished study has suggested that the accuracy for identifying and coding a death as a suicide would have remained relatively constant in Japan. Population statistics for Japanese residents aged !15 years were obtained from the census. Approval for using the vital statistics data was obtained from the Ministry of Health, Labour and Welfare of Japan.
Statistical analysis
Suicide rates were calculated for each year in individuals aged !15 years by gender and marital [married, never married, widowed or divorced) and employment status (employed or unemployed (which includes those 'not in the labor force,' such as homemakers and students)]. To estimate the relative suicide risk (RR) and 95% confidence intervals (CIs) in each category, Poisson regression models with the number of suicide deaths as the dependent variable were fitted to the data with a log link function and the corresponding stratumspecific log population as an offset variable. RR was estimated separately for each year by gender. To allow for the effect of an interaction between marital and employment status, which has been suggested in previous literature, 23 the equation represents a model in which the number of suicide death is a function of age (X 1i ), marital status (X 2j ), employment status (X 3k ) and the relevant interaction term between marital and employment status (i, j and k are dummies for age, marital status and employment status, respectively):
In all Poisson models, the categories 'aged 15-24,' 'married,' 'employed' and 'employed married' (for interactions between marital and employment status) were selected as reference categories. All analyses were performed using SAS version 9.2 for Windows. Table 1 shows crude suicide rates for each year analyzed by gender and marital and employment status. Suicide rates for almost all categories analyzed decreased in both genders between 1985 and 1990 and increased between 1995 and 2000. Moreover, suicide rates among people who were divorced and unemployed, particularly among unemployed and divorced men, were consistently high in each year analyzed. Population attributable risks for 2005 are also provided in Table 2 . Unemployment was associated with suicide death, with attributable risks of 33.2% for men and 60.0% for women, although in this study, 'unemployed' status included those not in the labor force, such as homemakers, students and retired people. Tables 3 and 4 show RR adjusted for age by marital and employment status. All Poisson regression models, fitted by the SAS GENMOD procedure, showed a reasonable fit. In each year analyzed, divorced men showed a higher suicide risk compared with those in another marital status category. In women, those who were widowed showed a higher risk after 1985. The effect of unemployment was consistently significant regardless of gender or year. Figure 1 illustrates the nature of the interactions between marital and employment status for both sexes in 2005. Generally, regardless of sex, the nature of the interactions observed in 1980, 1985, 1990, 1995 and 2000 appeared to be identical to that of 2005. Divorced and unemployed men showed a consistently higher RR in all years analyzed, whereas unemployed and divorced women had a higher risk than those in other categories, especially in 2000 and 2005.
Results
In women, those who were unemployed and never married had almost the same RR as those who were unemployed and divorced, especially in 1980, 1985 and 1990. As depicted in Fig. 1 , unmarried and widowed men showed a significant change in suicide risk with employment status (i.e. employed and unemployed) as compared with those who were married in 2005. The trend observed in 1980, 1985, 1990, 1995 and 2000 appeared to be identical to that of 2005. As shown in Table 3 , those who were divorced showed a significant change with employment status as compared with those who were married in 1980, 1985, 1995 and 2000. Among women, those who were never married or were divorced showed a significant increase in suicide risk with employment status when compared with those who were married in 2005. As shown in Table 4 , those who were widowed showed a significant change in suicide risk with employment status as compared with those who were married for the years 1980 and 2005 only.
Discussion
Main finding of this study
In this study, we investigated the age-adjusted effect of marital and employment status associated with suicide risk in Japan over the past 25 years. Particularly, divorced and unemployed men were found to have a higher suicide risk in each year analyzed compared with men in another marital and employment category. Likewise, unemployed and divorced women were at higher risk than those in other categories, especially in 2000 and 2005. Among women, those who were unemployed and never married had nearly the same RR as those who were unemployed and divorced, in particular in 1980, 1985 and 1990 .
What is already known on this topic
Psychological autopsies assessing risk factors associated with suicide (such as history of mental illness or self-harm, and marital and employment status) have been conducted worldwide, including in Japan. 19 However, psychological autopsy methods introduce methodological problems and potential biases. 21 
What this study adds
As summarized in Table 1 , suicide rates for almost all categories decreased between 1985 and 1990 and increased between 1995 and 2000, especially among men. One possible explanation for these trends is the variation in unemployment rates. In Japan, suicide rates among men have shown a strong correlation with unemployment over the past 50 years. According to the Labour Force Survey in Japan, 24 the mean unemployment rate among men decreased from 2.7% during 1983 -87 to 2.2% during 1988 -92 and increased from 3.0% during 1993 -97 to 4.9% during 1998 -2002, which is consistent with changes in suicide rates over the same period. By 1998, Japan had been in the midst of the economic recession since the 'bubble economy' burst in the early 1990s. In addition, due to the Asian currency crisis around the same time, many companies in Japan underwent restructuring. Thus, an increasing number of bankruptcies and rising unemployment rate likely resulted in a large population facing economic difficulty and mental distress, with men being particularly affected.
In Japan, the number of deaths by suicide increased sharply in 1998, and has remained high with 30 000 deaths per year. 3 However, our analysis shows that prior to 1998 (i.e. 1980, 1985, 1990 and 1995) and after 1998 (i.e. 2000 and 2005), divorced and unemployed men were consistently at a higher risk of suicide. Although vital statistics data by occupation and industry are reported only every 5 years in Japan, our findings suggest that unemployed and divorced men were consistently at a higher suicide risk over the past 25 years. In addition, the recent high RR among unemployed divorced women might be associated with the broader increase in female employment throughout Japanese society. On the other hand, our findings also indicate that married and employed people have a lower suicide risk compared with those who never married, or are divorced or widowed, and to those who were unemployed, respectively. These findings suggest a protective effect of marriage and employment against suicide, which is consistent with previous findings. 13, 14 For example, Kposowa 13 noted that marriage provides social and emotional stability, whereas a divorced, separated, single or widowed status does not. Therefore, our study implies that marriage and employment provide protection against suicide because it may offer social and community integration, which in turn reduces social isolation.
AGE-ADJUSTED RELATIVE SUICIDE RISK
As depicted in Fig. 1 , suicide risk among women who were unemployed and never married were relatively high in each year analyzed. According to the 2010 national census, lifelong unmarried rates among Japanese women have been low (i.e. 4% for 1980 -90 and 5 -7% for 1995 -2005) and are much lower than those among men after 1995. In Japanese society, where women who were never married may be liable to feel more inferior and experience more mental distress and probably, more economic difficulties due to their unmarried status, the effect of the status on suicide risk for women might be greater than that in men.
Although Tables 1 and 2 revealed that the absolute number of suicides among unemployed and divorced people was lower than that among, for example, employed married people, suicide risk among unemployed and divorced people was much higher than that among other categories for 2000 and 2005. As suggested by Luoma and Pearson, 18 these considerations are important for allocating limited prevention resources, particularly in Asian countries.
Divorce and unemployment are conditions where loss is experienced, 13 which include affiliative and economic aspects. Our current findings suggest that those who are divorced and unemployed (i.e. those who experience the loss of an integrative family unit, economic and social affiliation) should be targeted by suicide prevention programs. In Japan, where both divorce and unemployment rates are relatively low compared with other developed countries, the effects on suicide risk may be greater when compared with other countries. Therefore, bettering unemployment security, increasing crisis hotlines and improving social cohesion programs should provide the necessary help to those who are at a high risk of suicide. As suggested by Hawton and van Heeringen, 9 suicide prevention should involve strategies that focus on individuals in known risk groups and should be aimed at reducing the population risk of suicide.
Future studies addressing suicide risk need to examine the joint effects of several demographic, socioeconomic, psychiatric and familial factors in conjunction with marital and employment status. For example, the effect of marital and employment status on suicide may be overestimated, especially if the effect of psychiatric illness, a strong risk factor of suicide, 4 is not considered. Whether or not people have children is yet another factor not included in the vital statistics data of Japan. In this present study, all deaths identified as suicides were extracted from these vital statistics databases, which contain, for instance, no psychiatric information for each individual. Thus, the selection of variables included in this analysis was largely dependent on data available in source registers. However, as previously argued by Qin et al., 10 the use of vital statistics data, collected systematically and without a specific use for research, may reduce the risk of differential misclassification bias. Our study analyzes all deaths identified as suicides from longitudinal vital statistics data in Japan, which results in a greater statistical power for assessing RR for each category analyzed (i.e. marital and employment status).
Limitations of this study
The present study has some limitations worth noting. First, and as previously suggested by other groups, 13, 15 marital status is a time-varying covariate and the length of time that a given person was in a particular marital status category before suicide could not be determined from the vital statistics data. Likewise, information regarding the duration of unemployment and the temporal association of suicide with unemployment could not be determined. Taken together, AGE-ADJUSTED RELATIVE SUICIDE RISK these information may help identify more accurately those individuals at a higher risk of suicide. 15 Including data from psychological autopsy studies would be useful in future research, although such information may introduce methodological concerns. 21 Finally, the subjects in the present study were restricted to residents of Japan, and therefore the applicability of these findings to other populations requires consideration. This is the first study which examines the age-adjusted RR by marital and employment status using longitudinal, national-level data acquired in Japan over the past 25 years. Our analyses showed that unemployed and divorced people were at a high risk of suicide over the past 25 years, particularly in 2000 and 2005. Our findings suggest that the effects of divorce and unemployment on suicide risk are synergistic.
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